Autologous tumor cell vaccination combined with adoptive cellular immunotherapy in patients with grade III/IV astrocytoma.
Brain tumors are highly resistant to treatment. Their diffuse infiltrative nature and the relative inaccessibility of the brain to blood and lymph are barriers to surgical and cytotoxic treatments alike. Preclinical animal studies demonstrated that intravenously administered tumor antigen-specific T lymphocytes will reject tumors growing in the brain. Specifically activated effector T lymphocytes may be generated by in vivo immunization followed by restimulation of antigen-primed T cells with autologous tumor cells in vitro. In order to apply these findings to humans, feasibility studies of combined active immunization and specific adoptive cellular immunotherapy were performed on fifteen patients with recurrent astrocytoma. The objective was to determine whether; 1) T cells could be grown from peripheral blood of patients immunized with autologous tumor cells, and 2) whether stimulated cells could be safely readministered to patients. Patients were immunized with a combination of their own irradiated tumor cells and Bacillus of Calmette and Guerin. Two weeks later a mononuclear cell-rich fraction of blood was obtained by leukapheresis. Mononuclear cells were cultured with irradiated autologous tumor cells and interleukin-2. Selective expansion of CD4+ and CD8+ T lymphocytes occurred. Intravenous transfer of stimulated cells to the fifteen patients on twenty-four separate occasions with or without systemic administration of interleukin-2 was tolerated with limited toxicity. The studies established the feasibility of conducting controlled studies of the anti-tumor effects of tumor antigen-specific cellular immunotherapy.